INTRODUCTION
The formicine ant genus Polyergus contains four species, all of which are obligatory social parasites of the related genus Formica. Slave ants are obtained during group raids, in which a swarm of Polyergus workers penetrates a nest of Formica, disperses the adult workers and queen, and carries off the pupal brood (Topoff et al. , 1985 . Although many of these pupae are subsequently consumed in the slave-maker's nest (Kwait and Topoff 1984) , a significant portion of the Formica brood is reared through pupal development. Workers eclosing from this pupal population subsequently perform their typical functions (i.e., foraging, feeding, nest defense) as permanent members of a mixed-species nest.
Ever since the pioneering studies on Polyergus rufescens by Huber (1810) and Emery (1908) , on P. lucidus by Talbot (1967) and Harman (1968) , and on P. breviceps by Wheeler (1916) , it has been well known that slave-making raids are usually initiated by a small group of workers called scouts. These individuals locate target colonies of Formica, return to their colony of origin, recruit nestmates, and lead the raiders back to the Formica nest. Despite the generalization that Polyergus slave raids are typically preceded by scouting, virtually no field studies exist showing the actual paths travelled by scouts, or their overall importance in initiating slave raids. In their study of laboratory colonies of P. lucidus, Kwait and Topoff (1984) A representative map of the complete sequence of successful scouting, followed by a slave raid, is illustrated in Figure 2 . To clarify the distinctness of the paths, the erratic phase-two movements of the scout were replaced by a line extending from the end of the phase-one run, directly to the target nest. The most significant finding here is occurrence of three non-overlapping routes for the outbound run, return trip, and slave raid respectively. After locating a Formica nest, the scout's return route paralleled its outbound course, but was displaced about m to the east. The slave raid back to the Formica colony was displaced an additional 2 m to the east. Because the scout was not marked, we can not be certain that the slave raid was led by the same individual. Nevertheless, our previous studies with marked scouts (Harkness and Maroudas 1985) . In this desert-dwelling species, foragers also move away from the nest in a linear path, followed by random searching throughout a particular sector. Cataglyphis can measure angular directions from the pattern of polarized light (Wehner and Menzel 1969) Harkness and Maroudas (1985) show that the sideways search pattern decreases the time for the return trip, and the same argument could easily hold for Polyergus. In addition, the linear phase of the scout's route ensures minimum overlap among the sectors searched by all of the scouts on any given day.
Polyergus is also similar to Cataglyphis (and other formicine ants) in its ability to orient to polarized light, and we recently demonstrated that scouts use visual (and not chemical) orientation during their outbound and return run, and when leading the raid swarm back to the target nest . Further support for this hypothesis stems from our map of the complete route taken by a scout on July 13 (Fig. 2) (Buschinger 1968; Buschinger and Winter 1977) . This is almost identical to the findings of Kwait and Topoff (1984) [Vol. 94 nests that were scouted on the previous raid day. Our present field study with P. breviceps confirms the importance of scouting in the natural habitat. Because all scouts collected were returned to their nest in late afternoon, the colony's "interpretation" might have been that these scouts were simply unsuccessful in locating a colony of Formica. If this were the case, an adaptive colony response would be to send out more scouts on successive days. Note (in Table 1 ) that the number of scouts from July 7-July 11 ranged between and 8, but that 15-25 scouts were collected between July 12 and July 20. It is plausible to hypothesize that the magnitude of scouting can be varied according to the colony's requirements, but a more rigorous, statistical analysis must await a larger sample size.
The data from July 12 and 20 also show that raids can be organized even when scouting has not taken place for at least one week, but we do not know how recruitment takes place when this occurs. When groups of Polyergus are led by same-day scouts, the raid typically mimics the biphasic nature of scouting. Thus, the raid starts with a relatively linear movement away from the nest, during which the swarm advances without stopping. This is followed by the second phase in which the ants periodically stop advancing, fan out in all directions, and search under rocks and leaf litter ). It will be interesting in future field studies to observe how slave raids proceed when not organized by same-day scouts. Under such circumstances, the linear phase of raiding might be eliminated, so that the Polyergus swarm is forced to advance in a more deliberate manner, with more numerous searching stops even close to the nest. Finally, formicine ants such as Formica rufa exhibit site allegiance, a process that is based upon individual memory of spatiallyorganized visual cues (Rosengren and Fortelius 1986 Topoff BodinL Sherman, & Goodloe--Polyergus 269 searching occurs. This is followed by sideways movements, a phase characterized by intensive searching under rocks and leaf litter throughout a limited sector. Sometimes, the scout takes a different route on the outbound run, return trip, and slave raid respectively. The distinctness among these three paths is consistent with the hypothesis that scouts rely primarily on visual orientation. The importance of scouts was determined by their systematic removal, resulting in the absence of raiding on 9 out of 11 days. When scouting was subsequently permitted, raids occurred on 9 out of 12 days.
